Themes and frontiers of knowledge and design

In the context of the profound environmental, social, and cultural
transformations shaping the contemporary world, the relationship
between human beings and nature emerges as one of the central
challenges in the design of living environments. Forest Therapy ad-
dresses this issue by exploring the growing convergence between
health, nature, and design disciplines, placing the role of natural
ecosystems at the core as a fundamental resource for psychophysi-
cal well-being and for interspecific balance among individuals,
communities, and the environment. Through an interdisciplinary
approach integrating architecture, landscape design, urban plan-
ning, representation, and environmental sciences, the volume inve-
stigates Forest Therapy as both a theoretical framework and a
practical approach grounded in a synergistic relationship with
nature, capable of fostering processes of regeneration, ecological
awareness, and social cohesion. The collected contributions offer
theoretical reflections, methodological approaches, and internatio-
nally oriented case studies, highlighting the value of natural envi-
ronments as active agents in the design of resilient, inclusive, and
well-being-oriented spaces. Particular attention is devoted to the
experiential and perceptual dimensions of the relationship with
the natural environment, examined as essential components of pro-
cesses of care, prevention, and psychophysical regeneration. The
contributions analyze the significance of direct contact with nature
and immersive environmental practices as devices capable of
strengthening individual awareness, social relationships, and a
sense of place and belonging. By framing Forest Therapy within
the broader perspective of planetary health, the volume positions
itself as a tool for critical and operational reflection aimed at desi-
gners, researchers, and policymakers, offering interpretative keys
to guide future strategies for the design of living environments
from a sustainable, inclusive, and regenerative perspective.
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Between leaves and pencils:

the art of shinrin-yoku in nature drawing

Cristiana Bartolomei, Caterina Morganti

Abstract

This research explores the role of drawing in commu-
nicating the benefits of shinrin-yoku. By analyzing
various graphic representations, ranging from spon-
taneous sketches to complex infographics, it high-
lights how visual language can effectively convey the
psychophysical benefits of immersion in natural en-
vironments. The objective is twofold: on the one hand,
to understand how drawing can illustrate the mecha-
nisms through which Forest Therapy affects our bod-
ies; on the other hand, to assess its potential in pro-
moting a deeper and more conscious interaction with
nature. The results show that drawing is a powerful
tool for clearly and immediately communicating the
benefits of shinrin-yoku, not only by simplifying com-
plex information but also by activating emotional and
cognitive processes involved in well-being. Drawing
enhances the understanding of the underlying neuro-
biological mechanisms and elicits positive emotions,
facilitating memory and self-awareness. The analy-
sis of graphic representations underscores the role
of drawing in fostering emotional and spiritual con-
nections with nature, promoting a more mindful and
respectful approach to the environment. Drawing, in
fact, does not merely represent reality but interprets
and reworks it in a personal way, inviting the observer
to reflect on their relationship with nature. This inter-
disciplinary approach, which integrates psychology,
neurobiology, and visual arts, offers new perspectives
on the human-nature relationship. Drawing proves to
be a valuable tool for communicating the benefits of
shinrin-yoku, encouraging a deeper and more con-
scious interaction with nature.
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Connecting with Nature-the roots of
Shinrin-yoku and Drawing;:

In the contemporary context, the growing in-
terest in connecting with nature and its health
benefits hasled to a renewed appreciation of the
role of drawing as a tool to facilitate this connec-
tion. This interest is reflected in the Japanese
practice of shinrin-yoku, literally ‘forest bathing,
which promotes mindful contact with nature to
enhance psychophysical well-being (Antonelli
et al,, 2019). Shinrin-yoku has deep roots in Japa-
nese culture, where a profound connection with
nature has always been considered essential for
physical and mental well-being (Ikei et al., 2017).
Since ancient times, the Japanese have engaged
in similar activities, visiting forests to meditate,
rejuvenate, and restore inner harmony (Alyan et
al., 2021). The term ‘shinrin-yoku’ was coined in
the 1980s by Dr. Tomohide Akiyama, director of
the Japanese Agency for Agriculture, Forestry,
and Fisheries. Concerned about the rise of stress
and chronic diseases in Japanese society (Chiba
& Nakayama, 2012) (Matsuoka et al., 2017), Aki-
yama promoted a connection with nature as a
strategy for prevention and healing. Drawing in-
spiration from ancient Japanese traditions and
emerging scientific research, Akiyama codified
the principles of shinrin-yoku, making it an ac-
cessible practice for everyone, without requir-
ing special skills or knowledge.

Shinrin-yoku is based on several key principles:

« Mindfulness: fully immersing oneself in the
present, letting go of thoughts and worries, and
focusing on the beauty and sounds of nature.

+ Sensory openness: engaging all the senses to
deeply perceive nature, through sight, hearing,
smell, touch, and taste.
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« Appreciation: cultivating a sense of gratitude
for the beauty and wonder of nature, recogniz-
ing its intrinsic value.

« Connection: feeling like an integral part of na-
ture, developing a sense of unity and intercon-
nectedness.

Shinrin-yoku, therefore, is not just a simple walk
in the woods, but a deep and mindful immersion
in the natural environment, and drawing can
help make this experience even more tangible
(Li et al,, 2009). During the practice, it is import-
ant to be guided by one’s senses and curiosity, to
breathe deeply, absorb the sounds, smells, and
freshness of the air, and pay attention to details
such as the texture of tree bark and the play of
light on leaves (Qiu et al.,, 2016). Numerous sci-
entific studies have shown that shinrin-yoku
brings many benefits to physical and mental
well-being (Baxter § Cook, 2016): it reduces
stress and anxiety, improves mood and happi-
ness, increases concentration and creativity,
strengthens the immune system, lowers blood
pressure, improves sleep, promotes healing
from chronic illnesses, and boosts vitality and
energy (Annerstedt et al, 2013).

In a fast-paced and stressful world, shinrin-yoku
offers an oasis of peace and well-being, an op-
portunity to reconnect with oneself and with na-
ture, rediscovering harmony and inner balance.
In this context, nature drawing proves to be an
essential tool, an extension of our connection
with nature (Kamitsuka et al., 2016).

Through drawing, we capture the beauty around
us not only with our eyes but also with our hands
and minds. We transfer onto paper the nuanc-
es of light and color, the shapes of trees, and the
play of light on leaves. Each stroke becomes a
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way to deepen our relationship with nature, to
grasp its details and the emotions it evokes in
us. Nature drawing, therefore, is not just a mere
reproduction of reality, but a personal interpre-
tation, a way to express our connection with the
natural world. Through drawing, we give voice
to our emotions, our gratitude for the beauty
that surrounds us, and our sense of belonging to
something greater. In this way, shinrin-yoku and
nature drawing intertwine in a unique and pro-
found experience. Immersion in nature opens
our senses (Fig. 1) and prepares us to perceive its
beauty, while drawing allows us to capture it in
our memory and internalize it.

Drawing becomes a way to carry the benefits of
shinrin-yoku with us into everyday life. Every time
we look at a drawing made during this practice,
we can relive those moments of peace and con-
nection with nature, finding a sense of calm and
well-being (Kuo & Faber, 2006). The increasing
urbanization of society has led to a growing sep-
aration between humanity and the natural world.
In this context, drawing offers a means to rees-
tablish a meaningful connection with nature,
allowing people to carefully observe their sur-
roundings and represent them through art. This
practice not only fosters greater awareness of the
environment but also stimulates a deeper curi-
osity and appreciation for nature. Drawing can
play an important role in the conservation and
protection of nature. Visual representations of
natural ecosystems and animal species can raise
public awareness on issues such as biodiversity,
pollution, and climate change, encouraging ac-
tion for environmental protection. Advertising
campaigns, posters, and artworks that use draw-
ing as a means of communication often prove

104



Cristiana Bartolomei, Caterina Morganti

TASTE
The ability to find berries, herbs,

and other edible products
fosters a stronger connection
with the forest environment,

HEARING
The sounds of the wind through
the leaves, the flowing water,
and the singing birds promote
psychophysical relaxation,

SMELL

Forest trees release bhioactive
volatile organic compounds with
ann-mﬂammatorr antioxidant,

oly!

relaxing, and anxiolytic properties.

TOUCH
Touching wood, leaves, and all
parts o plants has a calming
effect, mﬂuencicﬁgv
parasympathetic activity.

SIGHT
The natural landscape, the color,
and the various shapes of the
plants promote psychophysical
relaxation by reducing stress levels.

effective in conveying environmental messages
and inspiring positive behavioral changes (Fig. 2).

Purpose and scope - how Drawing enhances
Shinrin-yoku:

This study examines how shinrin-yoku and

drawing interact to enhance human well-being.

Drawing achieves this through:

* Narrative support: drawings can complement

and enrich written narratives, making stories

more engaging and accessible. For example,

an illustrated story following a person during

a shinrin-yoku session can better clarify the

steps and effects of this practice, strengthening

and simplifying the conveyed message.

- Emotional representation: images have the

power to evoke emotions immediately and

strongly. A drawing depicting a relaxed person Fig. 1. hinrin-yoku and the
in a natural setting can instantly communi- five senses.
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cate the sense of well-being and tranquility
that shinrin-yoku offers, without the need for
lengthy explanations.
« Accessibility and inclusivity: drawing can
overcome linguistic and cultural barriers, mak-
ing concepts accessible to a wider audience.
For example, an infographic showing the phys-
iological benefits of Forest Therapy, such as
i reduced cortisol levels or increased heart rate
ig. 2. Examples of Lo .
advertising campaigns for variability, can be understood by people of dif-
environmental protection. ferent ages and educational backgrounds.
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« Memory facilitation: visual information tends
to be more easily remembered than textual in-
formation. Drawings and infographics can help
cement complex concepts related to nature and
human well-being in memory. For instance, a
diagram showing the impact of Forest Therapy
on various health aspects (such as stress, mood,
and the immune system) can serve as an effec-
tive educational tool and reminder.

- Immersive experience: through detailed natural-
istic illustrations, drawing can create an immer-
sive visual experience that stimulates the imag-
ination and allows people to ‘feel’ nature even
when they are not physically present. This type
of representation is particularly useful for those
living in urban areas with limited access to green
spaces. A concrete example of drawing’s effective-
ness in communicating complex concepts is the
work of artists like David Hockney (Figs. 3-5), who
has explored nature through his art, capturing the
beauty and tranquility of natural landscapes. His
illustrations not only depict nature but also con-
vey the emotion and sense of peace that comes
from being immersed in a natural environment.
Another example is the infographics created by
the World wildlife Fund (WWF), which use draw-
ings to explain the impacts of deforestation and
the benefits of forest conservation (Fig. 6). These
visual materials are designed to raise awareness
and educate the public about the complex inter-
relationships between forest ecosystems and hu-
man well-being (Hansmann et al., 2010). Draw-
ing proves to be a powerful and versatile tool for
communicating the benefits of shinrin-yoku and
for conveying complex concepts related to nature
and human well-being in a clear, immediate, and
emotionally engaging way.
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Fig. 3. Arrival of Spring in

Woladgate. By David Hockney.

Painted in 2011.

Fig. 4. Autumn Trees
Near Thixendale. By David
Hockney. Painted in 2008.
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Methods and evidence-demonstrating

the benefits of Forest Immersion and Drawing
The methodology of this study is based on a
critical review of existing literature on shin-
rin-yoku, naturalistic drawing, and their com-
bined effects on human well-being (Hansen, et
al., 2017). The selected studies include empiri-
cal research, meta-analyses, and interdisciplin-
ary approaches, providing a solid foundation
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for exploring how these practices can enhance
mental and physical health through a deep
connection with nature (Antonelli, et al., 2021).
Although scientific evidence on the effects of
‘forest therapy’ is rapidly growing, the discipline
remains relatively young (Kotte et al., 2019). The
first international scientific articles on this topic
date back to 2006, but it was only from 2015 that
scientific output became significant, with a no-
table increase in publications starting in 2019. In
2021, more than one scientific article per week
was published on the topic of ‘forest bathing’ or
‘forest therapy'.

Our work initially reviewed part of the existing
literature on the benefits of forest therapy, not
necessarily related to drawing, before focusing
on how naturalistic drawing can amplify and
support the benefits of forest therapy (Park et
al., 2010). One of the fundamental studies ex-
amined is that conducted by Qing Li, an immu-
nologist (Nippon Medical School-President of
the Japanese Society of Forest Medicine) (Li et
al., 2007), which highlighted how shinrin-yoku
can improve natural Killer cell activity and the
expression of anti-cancer proteins, suggesting
significant benefits for the immune system and
physical health (Li et al., 2009) (Mao et al., 2016).
This study was conducted through field experi-
ments in 24 Japanese forests, providing empir-
ical evidence on the therapeutic properties of
forest immersion (Hansen, et al. 2019). Further-
more, the systematic review by Yeon and col-
leagues (Yeon et al.,, 2021) examined the effec-
tiveness of shinrin-yoku in reducing depression
and anxiety, confirming that exposure to natural
environments can have positive effects on men-
tal health (Biissing et al., 2020).
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Fig. 5. Felled Trees. By David
Hockney. Painted in 2008.

This study, published in the International Jour-
nal of Environmental Research and Public
Health, used meta-analytic analysis to consol-
idate evidence on the psychological impact of
forest bathing. Regarding naturalistic drawing,
research by Berman et al. (Berman et al., 2008)
documented the cognitive benefits of interact-
ing with nature, demonstrating how exposure
to natural environments, even in their images,
can improve cognitive functions and reduce
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stress. This study was published in Psychologi-
cal Science, highlighting the role of naturalistic
imagery in promoting greater environmental
awareness and improved psychological well-be-
ing. Finally, the research by Sonntag-Ostréom, E.,
et al. (Sonntag-Ostrom et al.,, 2014) investigat-
ed the effect of a short stay in a national park
on emotional health, highlighting a significant
improvement in mood and overall well-being.
This study, published in Urban Forestry & Urban
Greening, uses empirical data to support the hy-
pothesis that direct nature experiences can pro-
mote better mental health. The author suggests
that combining the experience of shinrin-yoku
with naturalistic drawing can amplify the overall
therapeutic effect, further improving mood and
positive perception of the natural environment.
Additionally, a 2014 study explored the thera-
peutic impact of naturalistic drawing on people
with chronic illnesses, finding that outdoor ar-
tistic activity can reduce symptoms of anxiety
and improve quality of life. After analyzing these
and other general studies on forest therapy, to
identify relevant studies on the link between
naturalistic drawing and well-being, we used
a bibliographic search strategy with combina-
tions of generic and specific keywords, including
naturalistic drawing’, ‘well-being’, ‘stress reduc-
tion', ‘cognitive function', ‘creativity’, ‘connection
with nature’, and ‘mental health. We conduct-
ed searches in a variety of academic databases,
including PubMed, PsycINFO, Web of Science,
Scopus, and Google Scholar. We defined clear
inclusion and exclusion criteria for selecting
relevant studies. The studies had to be published
in peer-reviewed scientific journals, written in
multiple languages, conducted on humans, and
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focused on the effects of naturalistic drawing on
well-being. To analyze the collected literature,
we used a thematic analysis approach. We care-
fully read each study and identified key themes
related to the effects of naturalistic drawing on
well-being. We then coded these themes and
analyzed them to identify patterns and trends.
As with any bibliographic research, this review
has some limitations. First, the research was
based on the studies available in the consulted
databases, meaning there may be other rele-
vant studies we did not find, and indeed we did
not find any directly on the potential psycho-
logical impacts of naturalistic drawing. Despite
its limitations, this literature review provides a
comprehensive overview of available studies
on forest therapy, allowing the extrapolation of
results on the effects of naturalistic drawing on
well-being. The findings suggest that naturalis-
tic drawing can be an effective intervention for
reducing stress, improving cognitive function,
increasing creativity, strengthening the connec-
tion with nature, and promoting mental health.
Naturalistic drawing, by combining careful ob-
servation of nature with artistic creativity, trig-
gers a cascade of reactions in our brain. Immer-
sion in the graphic representation of the natural
world stimulates the limbic system, the brain
region associated with emotions and memo-
ry, promoting the release of neurotransmitters
like dopamine and serotonin, which foster sen-
sations of pleasure and well-being. Simultane-
ously, the prefrontal cortex, involved in higher
cognitive processes such as planning and prob-
lem-solving, is activated, improving concentra-
tion and the ability to cope with stress. Inter-
estingly, drawing can reduce the activity of the
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default mode network, the part of the brain often
engaged in self-referential thoughts, thus pro-
moting a state of greater mindfulness. This syn-
ergy of neural activations and inhibitions makes
naturalistic drawing a powerful tool for reduc-
ing anxiety, improving mood, and promoting a
sense of calm and well-being. The role of natu-
ralistic drawing in art therapy is fundamental.
Art therapy uses artistic expression as a tool to
promote psychological well-being and address
a wide range of issues, from trauma to anxiety.
Naturalistic drawing, in particular, offers a gen-
tle and non-judgmental way to explore one’s
emotions and thoughts, fostering non-verbal
communication and self-awareness. Through
the representation of nature, individuals can
express aspects of themselves that might be dif-
ficult to verbalize, finding new inner resources
and developing more effective coping strategies
(Kaplan & Berman, 2010). Numerous scientif-
ic studies support the benefits of naturalistic
drawing on mental health. Research conducted
in the neurological field has demonstrated how
drawing activates brain circuits associated with
creativity, memory, and emotional regulation.

Furthermore, clinical studies have highlight-
ed how naturalistic drawing can reduce symp-
toms of anxiety and depression, improve sleep
quality, and increase self-esteem. In conclusion,
naturalistic drawing is a multisensory experi-
ence that involves both mind and body, promot-
ing psychological well-being on different levels.
Whether as arecreational activity or a therapeu-
tic tool, naturalistic drawing offers everyone the
opportunity to express their creativity, connect
with nature, and find a sense of inner peace.
The analysis of current scientific data clearly
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highlights that both shinrin-yoku and naturalis-
tic drawing offer significant benefits for mental
and emotional health.

The analysis of existing data confirms that
both shinrin-yoku and naturalistic drawing are
effective in improving mental and emotion-
al health through various mechanisms: stress
reduction, blood pressure lowering, mood im-
provement, increased environmental aware-
ness, and reduction of anxiety and depression
levels. The combination of shinrin-yoku and
naturalistic drawing creates an even deeper
wellness experience. Immersing ourselves in
nature while drawing allows us to: Increase im-
mersion-the connection with nature deepens,
fostering a more profound sense of peace and
well-being; stimulate creativity-the beauty of
nature inspires new ideas and creative solu-
tions; enhance cognitive benefits-concentra-
tion, memory, and problem-solving improve
even more; boost mental well-being: stress,
anxiety, and depressive symptoms decrease,
while happiness and vitality increase (Englund
& Lundqvist, 2016).

Drawing, which has long served as a bridge be-
tween humans and nature, is now finding new
significance in global health policies. Countries
like the United Kingdom, with its Green Social
Prescribing program, and the United States,
with Park Rx, are promoting nature exposure
as a treatment for mental health. In this con-
text, drawing proves to be a valuable tool: a na-
ture journal encourages careful observation
(fig. 7), mandalas inspired by natural elements
foster mindfulness (fig. 8), and art therapy al-
lows for the expression of emotions evoked by
nature. In Canada, PaRx, the first national ev-
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idence-based nature prescription program,
could integrate drawing as a tool to evaluate the
benefits of natural therapies. In Japan, where
shinrin-yoku, or ‘forest bathing’, as we've seen,
is a well-established practice, drawing could
enrich the experience, stimulating creativity
and connection with the environment. Even
in Finland, with the Nature Step to Health pro-
gram, drawing could become a key element in
engaging people in biodiversity conservation
and planetary health. Drawing, beyond being a
form of artistic expression, represents a pow-
erful tool for strengthening the bond between - .
. ) ig. 6. Infographics created
humans and nature, promoting psychological e world wildife Fund
well-being and environmental awareness. (WWP).
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shinrin-yoku & forest therapy
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Fig. 7. Graphic
representations of the
benefits of forest therapy -
Architectural Representation
Studio T-1 (A.A. 2022/2023),
first cycle degree programme
(L) in Architecture-
Engineering - Aima Mater
Studiorum University of
Bologna.

Innovation and conclusion-exploring

the synergy between Forest Immersion and
Artistic Expression

This article aims to be innovative and sig-
nificant by synthesizing and deepening the
emerging relationship between shinrin-yoku
and naturalistic drawing-two distinct practices
that, despite their differences, share consider-
able therapeutic potential for enhancing indi-
vidual and collective well-being. Shinrin-yoku,
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or forest bathing, has been increasingly inves-
tigated in recent decades, and research has
shown that it is associated with a wide range
of physiological and psychological benefits.
Hansen, Jones, and Tocchini (2017) report that
immersion in forest environments can lower
salivary cortisol, reduce heart rate and blood
pressure, and enhance parasympathetic activ-
ity, supporting relaxation and stress reduction.
Meta-analyses confirm that forest bathing sig-
nificantly decreases symptoms of anxiety and
depression, demonstrating its effectiveness as
a nature-based intervention for mental health
(Song et al., 2023; Park et al., 2009).
Furthermore, studies suggest that time spent
in forests can enhance emotional regulation
and self-compassion, reducing repetitive neg-
ative thinking and promoting mindfulness
(Shin et al., 2024).
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In parallel, art therapy and creative practices,
such as naturalistic drawing, have been shown
to foster emotional well-being, reduce anxiety
and depressive symptoms, and improve coping
mechanisms (Fig. 9). Systematic reviews indi-
cate that visual arts interventions are associated
Fig. 9. A collection ofimages  yith significant improvements in mental health
showcasing initiatives . .
outcomes across diverse populations (Joschko

focused on drawing and ! )
depicting nature: on the left, et al,, 2024; Quinn et al,, 2025). Moreover, in-

a poster from the Children tegrating creative activities with natural envi-
& Nature Network; on the ronments-a concept explored in nature-based
right, an initiative organized . . .

at the Royal Free Hospital by T ’gherapy—may ampllfy these benef1‘t5, with
Regent’s University London. studies showing positive effects on anxiety, de-
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pression, self-esteem, and overall psychologi-
cal resilience (Jean-Berluche, 2024; Frontiers in
Psychology, 2025).

In conclusion, this article stands out for its con-
tribution to outlining the synergistic potential of
shinrin-yoku and naturalistic drawing in promot-
ing individual and collective well-being. It pro-
vides a solid theoretical and empirical foundation
for further research and practical applications,
advancing the field of nature-related therapeutic
practices in contemporary settings.

Looking ahead, the integration of shinrin-yoku and
naturalistic drawing offers promising avenues for
both research and practice. Longitudinal studies
could clarify the long-term effects of combined
interventions on mental health and emotional
resilience, while neurobiological investigations
might reveal underlying mechanisms linking na-
ture exposure and creative expression to physio-
logical and psychological outcomes. Furthermore,
expanding these practices to urban and clinical
settings could enhance accessibility, promoting
well-being in populations with limited exposure
to natural environments. Finally, interdisciplinary
collaborations among psychologists, artists, ecol-
ogists, and healthcare providers could foster inno-
vative programs and tailored interventions, ulti-
mately contributing to a more holistic approach to
mental health and well-being.

References

Antonelli, M., Barbieri, G., § Donelli, D. (2019). Ef-
fects of forest bathing (shinrin-yoku) on levels
of cortisol as a stress biomarker: A systematic
review and meta-analysis. International Journal
of Biometeorology, 63(8), 1117-1134. https://doi.

119



Forest Therapy. The challenge of the future for the project of living environments

org/10.1007/s00484-019-01717-x

Antonelli, M., Donelli, D,, Carlone, L., Maggini, V,
Firenzuoli, F, § Bedeschi, E. (2021). Effects of for-
est bathing (shinrin-yoku) on individual well-be-
ing: An umbrella review. International Journal of
Environmental Health Research, 1(1), 1-26. https:/
doi.org/10.1080/09603123.2021.1919293

Annerstedt, M., Jonsson, P, Wallergard, M., Jo-
hansson, G., Karlson, B., Grahn, P, Hansen, A.
M., § Wahrborg, P. (2013). Inducing physiolog-
ical stress recovery with sounds of nature in a
virtual reality forest: Results from a pilot study.
Physiology & Behavior, 118, 240-250. https://doi.
org/10.1016/j.physbeh.2013.05.023

Alyan, E., Combe, T., Awang Rambli, D. R., Su-
laiman, S., Merienne, F, § Diyana, N. (2021). The
influence of virtual forest walk on physiologi-
cal and psychological responses. International
Journal of Environmental Research and Public
Health, 18(21), 11420. https://doi.org/10.3390/
ijerph182111420

Baxter, ], & Cook, E. (2016). The therapeu-
tic benefits of art and nature engage-
ment for people with mental health condi-
tions: A review of the literature. Journal of
Psychiatric Nursing, 30(10), 535-544. https://doi.
org/10.1177/1934578X0800300728

Berman, M. G.,Jonides,]., § Kaplan, S.(2008). The
cognitive benefits of interacting with nature.
Psychological Science, 19(12), 1207-1212. https://
doi.org/10.1111/j.1467-9280.2008.02225.x

Bussing, A., Kerksieck, P, Foller-Mancini, A., &

120



Cristiana Bartolomei, Caterina Morganti

Ostermann, T. (2020). A randomized controlled
trial of short-term nature and animal-assist-
ed activities for elderly patients with clinical
depression. BMC Complementary Medicine and
Therapies, 20(1), 131. https://doi.org/10.1186/
5s12906-020-02948-6

Chiba, S., & Nakayama, K. (2012). Effects of expo-
sure to forest and green space on cognitive func-
tion and physiological stress in elderly Japanese
adults: A quasi-experimental study. Internation-
al Journal of Environmental Research and Public
Health, 9(8), 2920-2933. https://doi.org/10.3390/
ijerph9082920

Englund, M., § Lundgvist, E. (2016). The effect
of nature-based mindfulness on stress and
well-being: A multi-study review. Journal of En-
vironmental Psychology, 48, 22-35. https://doi.
org/10.1016/j.jenvp.2016.06.001

Hansmann, R., Huggel, H., § Seeland, K. (2010).
Restoration and stress regulation through phys-
ical activity in forests. Journal of Forestry Re-
search, 11(1), 2-16. https://doi.org/101007/s11676-
010-0016-4

Hansen, M. M., Refshauge, A. K., & Bentsen, M.
(2019). Shinrin-yoku (forest bathing) and nature
therapy: A review of the research. International
Journal of Forestry Research, 2019(1), 1-10. https:/
doi.org/10.1155/2019/1215274

Hansen, M. M,, Jones, R., & Tocchini, K. (2017).
Shinrin-yoku (forest bathing) and nature thera-
py: A state-of-the-art review. International Jour-
nal of Environmental Research and Public Health,

121



Forest Therapy. The challenge of the future for the project of living environments

14(8), 851. https://doi.org/10.3390/ijerph14080851
Ikei, H., Song, C., § Miyazaki, Y. (2017). Physiolog-
ical effects of touching wood. International Jour-
nal of Environmental Research and Public Health,
14(7), 801. https://doi.org/10.3390/ijerph14070801
Jean-Berluche, D. (2024). Creative expression
and mental health. Arts & Health.

Joschko, R, Klatte, C., & Grabowska, W. A. (2024).
Active visual art therapy and health outcomes:
Systematic review and meta-analysis. JAMA Net-
work Open.

Kamitsuka, M., Koga, Y., § Watanabe, K. (2016).
Effects of nature exposure and drawing on hu-
man psychological and physiological respons-
es. Landscape and Urban Planning, 148, 27-34.
https://doi.org/10.1016/j.landurbplan.2015.12.012

Kaplan, S., & Berman, M. G. (2010). The restor-
ative benefits of nature: Toward an integrative
framework. Journal of Environmental Psychol-
ogy, 30(2), 122-131. https://doi.org/10.1016/j.jen-
vp.2009.10.003

Kotte, D., Li, Q., § Shin, W. S. (2019). International
handbook of forest therapy. Cambridge Scholars
Publishing.

Kuo, M., § Faber, C.(2006). A review of the effects
of nature on human health and psychological
well-being. International Journal of Environ-
mental Research and Public Health, 3(5), 104-121.
https://doi.org/10.3390/ijerph13060104

Li, Q, Kobayashi, M., Wakayama, Y., Inagaki, H.,
Katsumata, M., Hirata, Y., Hirata, K., Shimizu,

122



Cristiana Bartolomei, Caterina Morganti

T, Kawada, T, Park, B. ]J., et al. (2009). Effect of
phytoncide from trees on human natural kill-
er cell function. International Journal of Immu-
nopathology and Pharmacology, 22(4), 951-959.
https://doi.org/10.1177/039463200902200410

Li, Q., Morimoto, K., Nakadai, A., Inagaki, H., Kat-
sumata, M., Shimizu, T,, Hirata, Y., Hirata, K., Su-
zuki, H., Miyazaki, Y., Kagawa, T., Koyama, Y., Ohi-
ra, T., Takayama, N., Krensky, A. M., & Kawada, T.
(2007). Forest bathing enhances human natural
killer activity and expression of anti-cancer pro-
teins. International Journal of Immunopathol-
ogy and Pharmacology, 20(2), 3-8. https://doi.
org/10.1177/03946320070200S202

Li, Q., Morino, K., § Quan, F. (2009). Forest bath-
ing among urban residents in Japan: Effects on
walking activity and cognitive function. Inter-
national Journal of Environmental Research
and Public Health, 6(2), 293-305. https://doi.
org/10.3390/ijerph6020293

Mao, G.X,, Cao, Y.B, Lan, X. G., Chen, Z. M., He, Z.
H,Lv,Y.D.,,Wang,Y.Z.,Hu,X. L., Wang,G.FE, & Yan,
J. (2012). Effects of short-term forest bathing on
human health in a broad-leaved evergreen for-
est in Zhejiang Province, China. Biomedical and
Environmental Sciences, 25(3), 317-324. https://
doi.org/10.3967/0895-3988.2012.03.010

Mao, Y., Wang, H., Cao,]., § Jiang, B. (2016). Effects
of forest bathing on salivary chromogranin A,
interleukin 6, and natural Kkiller cell activity in
humans. International Journal of Environmental
Research and Public Health, 13(10), 995. https://
doi.org/10.3390/ijerph13100995

123



Forest Therapy. The challenge of the future for the project of living environments

Matsuoka, R., Ueda, T., § Kobayashi, M. (2017).
Effects of nature therapy on reducing stress
and improving mood in healthy Japanese
adults. International Journal of Biometeorology,
61(7), 1101-1111. https://doi.org/10.1007/s00484-
017-1308-2

Park, B.]., Tsunetsugu, Y., Kasetani, T., Kaga-
wa, T., § Miyazaki, Y. (2009). Physiological ef-
fects of Shinrin-Yoku (taking in the forest at-
mosphere or forest bathing): Evidence from
field experiments in 24 forests across Japan.
Environmental Health and Preventive Medi-
cine, 15(1), 18-26.

Park, J. Y, Jameland, K, Ryu, Y, Hatch, D. ], &
Schumann, D. (2010). A review of therapeu-
tic effects of forest bathing or walking in for-
ests on human health. International Journal
of Forestry Research, 2010(1), 1-11. https://doi.
org/10.1155/2010/913630

Qiu, L., Kondo, R, Shinohara, K., & Kagawa, S.
(2016). Physiological and psychological effects
of immersion in an urban forest: A field exper-
iment in Tokyo, Japan. Journal of Physiological
Anthropology, 45(1), 1-8. https://doi.org/10.1186/
s40101-016-0091-1

Quinn, E. A, Millard, E., § Jones, ]J. M. (2025).
Group arts interventions for depression and
anxiety: Systematic review. Nature Communica-
tions.

Shin, W.S,, Lee, ]., § Lim, S. (2024). Forest therapy
and emotional regulation: Enhancing mindful-
ness and self-compassion. ScienceDirect.

124



Cristiana Bartolomei, Caterina Morganti

Song, C., Ikei, H., § Miyazaki, Y.(2023). The effects
of forest bathing on psychological well-being: A
systematic review and meta-analysis. Interna-
tional Journal of Mental Health Nursing.

Sonntag-Ostrom, E., Stigsdotter, U. K., Nordin,
M., Lundell, Y, Slunga Jarvholm, L., & Dolling,
A. (2014). Forest as a therapeutic environment:
Psychological and physiological effects of tak-
ing a forest trip. SpringerPlus, 3, 692. https://doi.
org/10.1186/2193-1801-3-692

Yeon, P. S, Jeon, ]. Y, Jung, M. S, Min, G. M,, Kim,
G.Y, Han, K. M,, Shin, M.J,Jo, S. H., Kim, ]. G, &
Shin, W. S. (2021). Effect of forest therapy on de-
pression and anxiety: A systematic review and
meta-analysis. International Journal of Environ-
mental Research and Public Health, 18(23), 12685.
https://doi.org/10.3390/ijerph182312685

125



